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Statistical regularity of surface pitting morphology of steel in
accelerated corrosion environment

Wang Hao , Xu Shanhua, Su Lei
(School of Civil Engineering, Xi’an University of Architecture and Technology,Xi’an 710055,P. R. China)

Abstract: We used the optical surface measurement technology to collect the pitting surface data of steel
plate specimens subjected to laboratory accelerated corrosion, and discussed on trends of pitting
characteristics with the increase of corrosion time by establishing 3D contour pictures of surface data of
corroded steel with different corrosion time. For the corroded steel plate mainly with local corrosion,
calculations showed that the average depth of pitting corrosion was approximately equal to the average
depth of corrosion, and the tendency of the average depth of pitting corrosion with time could be described
by a new Weibull function. The pitting section loss ratio, which was perpendicular to the force direction of
steel plate, showed a normal distribution, and the relationship between the model parameters and the
average depth of pitting corrosion was established. The probabilistic yield strength deterioration model
relating to the corrosion ratio was discussed.
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Fig.1 Schematic diagram of PS50 profilometer
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Fig.2 Contour picture of corroded surface
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Fig. 3 Relationship between the relative average

depth of pit corrosion and mass loss rate
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Table 1 Average pitting depth in measurement area
W X 11 WA X AR 12 WA X 3 21 WA X 3 22
JE§ e 1]/ d /mm 7 /2
/mm d/mm d/mm d/mm
14 0.143 0.125 0.119 0.121 0.127 0.015 84 0.019 1
28 0.132 0.213 0.147 0.259 0.188 0.023 47 0.021 3
42 0.214 0.214 0.194 0.233 0.214 0.026 72 0.029 2
56 0.199 0. 201 0.163 0. 248 0. 203 0.025 34 0.036 2
70 0.275 0. 286 0.241 0. 287 0.272 0.034 03 0.038 1
84 0.198 0.275 0.379 0.197 0.262 0.032 78 0.042 1
98 0.343 0.512 0.227 0.251 0.333 0.041 66 0. 040 5
118 0. 281 0.321 0.218 0.233 0.263 0.032 91 0.048 2
138 0.361 0.329 0. 306 0.497 0.373 0.046 66 0.055 7
178 0.277 0.277 0.313 0.486 0.338 0.042 28 0.057 7




http://gks.cqu.edu.cn

EARERE R LA

% 37 %

Jr R Gk V- S8 TR BE A Sy — o 5 Tl R B Y 1R N A
R b 1 I B S B 2 — o e L B S ) 1% 7 b
FHEAT I . SCHERL T3 JIA 3 A R A o ¢ Jre 3B 70
FERBURE . d(T) = AT" ,D R JEmEE. T 32
I [H] S A SRy 55— A7 1) JE ok R, oo Ik ) %
ath; Paik S5 E AL ST 44 SBUIRMEY 7 503 YA
T ) 425 (1 B ol 500 A 2, A 81 0 o 8 P A
d(T) = e, T, c; J ik 3 ; T e SR 250 U AR 5 LA
AR S5 AR T — 3L T B A weibull bR S
TR B AR R RD, R AR L R R B iR U
d(T) =d, {1 —expl— (T/)" 1} . HH d, B)P L
SUA IR BB o Flm IR S B R B4
HRAE LA E 4% UL 5, 2R 3 i ASE 780 o 0] S 358 g ol
S5 TR B 1 N AR B AT LA A B AR EE R IL
LR

R A5 P 3 il e 50 O 3R B0 KN 6 R T A
B weibull bR HUAA 1 D0 e 4 - Ui W 7E 52 55 % 0
T R EE R, BT weibull 58 5CRT LT 47 b %o B ok
TR I o ) ) A2 b b 34 A7 TR0 L PR Ot SR R BT TR
weibull bR EAE Sy 0t 8 FE I Ao (1] 742 Ak 174 Bsf 28 A5 7Y
MRS RO BAR UG . d,, = 499.38 , o = 122.49 ,
m = 0.563 , {HJ& T iZmf AR HE %A 50 2
T R EE 6 T 3 AR B rp b ik Y- 35 R )
() % JEE AR 30 I R Y 5 B 445 449 JIr 45 50040 328 47 36 HiF
F 5 5 DT B de i 6T 512 o IR A% 235 ) 1) 455 ol A B E A7
T .

400

350
& 300
El

~

‘B’K 250
% 200

i 150
g 100

50

-20 0 20 40 60 80 100 120 140 160 180 200
i [l/d
- — — R R?=0.728  ---- BERAHY R?=0.823
— weibullB%!,R?=0.911

B4 fiihTHRERELEHZL

Fig. 4 Time-varying fitting curve of average pitting depth
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Fig. 5 Distribution law of pit corrosion area coefficient
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Fig. 6 Trend of model parameter with average pitting depth
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